Substance P receptor expression and cellular responses to substance P in prenatal rat spinal cord cells.
Substance P receptors (SPRs) are expressed by prenatal rat spinal cord neurons and glial cells early in their differentiation, and SPRs may mediate developmental influences in the developing spinal cord. In order to understand better early SPR expression, we quantified SPR mRNA in the rat spinal cord during prenatal development using a cDNA probe for the rat SPR in nuclease protection assays. SPR mRNA was present in the rat spinal cord at E14, the earliest stage examined, and the presence of specific binding sites for radiolabeled SP suggested that SPRs were expressed at the protein level as well. Comparisons of samples from rats at different prenatal ages showed that the relative abundance of SPR mRNA declined by about 75% from E14 through the remainder of prenatal development. Assays of the hydrolysis of phosphatidyl inositol performed on prenatal spinal cord cells in culture revealed that SP caused a small but significant stimulation. These results show that expression of SPRs is an early molecular event in the development of the rat spinal cord in vivo and that SPRs on young spinal cord cells can mediate functional responses at early developmental stages.